Deep brain stimulation of the thalamic centromedian-parafascicular nucleus improves behavioural and neuronal traits in a rat model of Tourette.
Deficient prepulse inhibition (PPI) of the acoustic startle reaction after injection of the dopamine receptor agonist apomorphine has been experimentally used to model certain aspects of Tourette syndrome (TS) in rats. Deep brain stimulation (DBS) of the centromedian-parafascicular (CM-Pf) complex alleviates tics in patients with TS. The CM-Pf projects to striatal regions, which might mediate the effect of DBS via the cortico basal-ganglia circuitry implicated in the pathophysiology of TS. We tested the effect of CM-Pf DBS on apomorphine-induced deficient PPI and on striatal neuronal activity in rats. Electrodes were stereotaxically implanted bilaterally in the CM-Pf of adult male Sprague Dawley rats. Thereafter, rats were stimulated (150 μA and 130 Hz) or sham-stimulated (no application of current) to test the effect on apomorphine-induced deficient PPI (vehicle and 1.0 mg/kg). Additionally, the neuronal activity of the dorsomedial striatum (DMS) and the nucleus accumbens (NAC), as well as its coherence with the sensorimotor cortex (SM-Ctx) was recorded after apomorphine injection and CM-Pf DBS. CM-Pf DBS prevented the apomorphine-induced PPI-deficit. In striatal neurons apomorphine enhanced burst activity, as well as oscillatory theta band coherence with SM-Ctx electrocorticogram (SM-Ctx ECoG), which was reduced by CM-Pf DBS. Overall, the effect was stronger in the NAC than in the DMS. Modulation of neuronal activity in striatal regions may mediate the effects of CM-Pf DBS on PPI. This model may be used to test and improve novel neuro-modulation strategies.